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INTRODUCTION
ntroductory accounting often provides students with their first exposure to the use of accounting information in making business decisions and serves as a foundation for the development of the necessary skills for a successful professional career (e.g., AECC, 1992). However, the technical demands and mechanical approach employed in this course has often led to discouragement, failure and overall poor student perceptions of the accounting profession (Cohen and Hanno, 1993; Geiger and Ogilby, 2000; Albrecht and Sack, 2000) . The purpose of this study is to investigate the role of Supplemental Instruction (SI) as a means of achieving the objective of enhancing the student's educational experience.
Originally developed at the University of Missouri-Kansas City to address rising attrition rates in the health sciences programs, SI is a proactive academic support program that is aimed at improving student learning in "highrisk" college courses. 1 SI research has consistently shown that SI participants have outperformed their non-SI peers with regard to course grade (Blanc, DeBuhr, and Martin, 1983; Congos and Schoepes, 1993; Jones and Fields, 2001 ). In addition, SI is designed to improve students' critical thinking and study skills through demonstration of learning and thinking strategies specific to the course (Martin and Arendale, 1994) . It is the integration of these skills with technical course content that is hypothesized to allow students to achieve the technical competence desired in a course, such as accounting, while still delivering the skill instruction necessary to serve as a foundation for life-long learning. http://www.cluteinstitute.com/ 2013 The Clute Institute This study explores the association between the SI program and academic achievement in an accounting context. Initial analysis supports prior findings that SI is significantly associated with increased student performance in Principles of Accounting (Etter et al., 2000; Jones and Fields, 2001 ). The implementation of an effective SI program involves the use of SI group leaders to provide structure to the SI sessions and integrate study skills and learning strategies with course content. However, no current study exists that empirically examines the impact of multiple SI leaders on student performance. Given the important role of the SI leader, we extend the prior research by investigating the impact of multiple SI leaders on the effectiveness of the SI program. Results indicate that the SI program remains effective across multiple SI leaders.
THE SI MODEL AND PREVIOUS RESEARCH
The SI Model SI is an academic assistance program with a goal of increasing academic performance and student retention while maintaining high academic standards. SI involves the use of voluntary small-group sessions that are facilitated by a fellow student (the SI leader) who has demonstrated prior competency in the course. It is in these small-group sessions that the SI leader models the study practices of a successful student and assists students in processing content and in identifying appropriate learning strategies. The SI model draws upon ideas from developmental psychology and attempts to use collaborative learning strategies that encourage a student to become actively involved in their own learning. Most collaborative learning models are relatively unstructured models in which students, by discussing ideas and concepts among themselves, are exposed to and draw upon others' expertise and learn from each other. SI adapts this collaborative model by using the SI leader as a facilitator whose job is to keep the group on task. Thus, SI may be thought of as a structured collaborative model that is designed to assist students in mastering course concepts while increasing their reading, reasoning, and study skills.
Three key features of the SI model deserve attention. 2 First, SI targets traditionally difficult or "high-risk" courses having a high proportion of failing ("D" or "F") or withdrawal grades. By targeting the high-risk courses instead of the high-risk students, SI avoids the remedial stigma that is often associated with traditional academic assistance programs. Therefore, many students who would not participate in a remedial program may opt to participate in SI. Additionally, no pre-screening of students is necessary, resulting in SI sessions being comprised of students with varying abilities (Martin and Arendale, 1994) . This variation in ability should result in a more productive collaborative learning experience during the SI sessions. An additional benefit of focusing on the course rather than the student is that a context is provided in which to learn skill instruction. In an SI setting, students are able to both master course content and develop life-long learning skills.
A second feature of the SI model is that it is a proactive program that recognizes that there may be a mismatch between the level of instruction and the level of student preparation. Rather than reacting to academic difficulties, the SI program provides regularly scheduled, out-of-class sessions that begin in the first week of the term. If a student's level of preparation does not meet the level demanded by the course, the student is able to receive assistance through SI sessions that should help align his expertise with that expected of the course. Additionally, as new material is covered, the SI sessions allow the student, through the collaborative learning experience, to clarify concepts, details, and study strategies that were not initially grasped or understood. Overall, the student is able to receive assistance early in the course prior to encountering academic difficulties.
A final feature of the SI model is that academic assistance consists of small-group sessions that are facilitated by an SI leader. The SI leader is a fellow student who has demonstrated past competence in the course and has been hired specifically to conduct the small-group sessions. The leader receives training in collaborative/group learning strategies and techniques and is required to attend all class sessions, take notes and read all assigned material. The leader then serves as a facilitator in multiple, out-of-class, small-group sessions per week. The leader does not lecture, introduce new material, ask content-related questions, nor give answers. Instead, the leader's role is to provide structure to the collaborative learning environment and integrate study skills and learning strategies with the course content. The focus of the SI session is how to learn and understand course content. It is this combination of learning strategies in a specific context that provides the student with the foundation necessary for not only current but future success.
Benefits of SI
Proponents claim SI programs provide two major benefits: increased student retention and enhancement of the educational experience. At the university level, the inability to retain students remains a costly problem. The longer a student takes to complete his degree, the higher the costs to the student, the university and society. Obviously, the cost to the student is increased when a course has to be repeated, but the costs to the university and society often are not as noticeable. Universities incur significant infrastructure costs when students repeat courses in terms of increased class sizes and additional sessions being offered. Additionally, every time a student is lost to attrition, the university has lost income until that student is replaced, and research has shown that it costs more to recruit a student than it does to retain one (Congos and Schoeps, 1997) . At the departmental level, solutions to declining enrollments in the accounting curriculum may lie in the assistance given to students in the introductory course. It stands to reason that if SI is able to make the technical barrier to entry to the accounting profession less severe without sacrificing academic standards, students' perceptions of the accounting discipline will change. This change in perception may lead to increased interest in accounting as a career path.
In addition to increasing retention, SI has been suggested to enhance the students' educational experience. The AECC's Position Statement #1, "Objectives of Education for Accountants" clearly articulates the goal of accounting programs -to lay a base on which life-long learning can be built by "teaching students to learn on their own" (AECC, 1990). This is precisely the advantage of SI. By focusing on teaching learning strategies that foster critical thinking and learning skills, SI develops a students understanding of the underlying principles and concepts so that he will have the ability to apply these concepts and principles in different settings. Additionally, the group setting of SI sessions promotes a high degree of student interaction that develops students' interpersonal and communications skills. These proposed skills (although not the SI model specifically) have been advocated by the AECC as a means to improve accounting education.
PREVIOUS RESEARCH
Considerable research has explored the effectiveness of SI in non-business disciplines. Blanc, Debuhr, and Martin (1983) investigated the impact of SI on 746 students enrolled in seven "high-risk" Arts and Sciences classes and found that while the students who participated in SI (SI group) and those that did not participate (non-SI group) appear equivalent in terms of prior academic achievement, the SI group had a significantly higher semester GPA, higher course, and lower withdrawal rate than the non-SI group. Further, the reenrollment rate over the subsequent two semesters for the SI group was higher than the reenrollment rate for the non-SI group. Congos and Schoeps (1993, 1997) extend this research by applying more rigorous statistical procedures and introducing variables to control for students' motivation, industriousness and possible self-selection bias. Other studies reaching similar decisions in non-accounting-related disciplines include Burmeister et al. (1996) in mathematics, Loviscek and Cloutier (1997) in microeconomics, and Webster and Dee (1998) in engineering. 
RESEARCH OBJECTIVES AND METHODOLOGY

Research Objectives and Study Description
Our major research objective is to empirically assess the impact of multiple SI leaders on the efficacy of the SI model within the accounting curriculum. While the SI program has been shown to be, on average, effective across many disciplines, it is possible that the effectiveness of SI varies across SI leaders. The SI leaders, while trained in collaborative learning techniques, may differ in their ability to implement these techniques. Because the SI leader plays such a crucial role in the day-to-day functioning of the SI program, it is vital to know if there is variance in the effectiveness of SI across SI leaders in order that remedial actions (e.g., additional training, amended selection methods) can be conducted to increase the benefits obtained from an SI program.
SI was implemented for the Principles of Accounting course at a large public university in the Southeastern United States. This introductory accounting course is a lecture-oriented course required of all business majors and is typically taught in relatively large class sizes. In addition, this course qualifies as "high-risk" under the typical SI definition as it has consistently exhibited a greater than 40% rate of failing ("D" or "F") and withdrawal grades.
The implementation of the SI program proceeded as follows. During the first two weeks of the academic term, the SI program was described to the students and they were informed of the opportunity to participate and assigned an SI session; however, no special incentives were offered and attendance at SI sessions was voluntary. Eleven SI sessions were offered, and each session was conducted by an SI leader who had previously demonstrated competence in the Principles of Accounting course as evidenced by a grade of A or B. Each of these potential leaders was interviewed in order to assess the effectiveness of their communication skills. Each of the SI leaders selected to participate in the program attended training sessions to learn how to properly conduct the SI session. During these sessions, the SI leaders were instructed to attempt to stimulate discussion but to never lecture or work homework problems. The SI leaders were also required to attend weekly organizational/training meetings during the academic term as part of their employment.
Student achievement was assessed through the student's final grade as determined by the total of their exam scores received on four objective examinations. This final grade is expressed in terms of total points on the four exams (TTLPTS), the letter grade received, and the grade point average (GPA) for the course. The letter grades of A, B, C, D, F, as well as the grade point average, were calculated using a 10 percentage point scale of TTLPTS. Neither TTLPTS nor GPA includes the effects of homework, projects, lecture attendance, SI participation, or any other method of obtaining points in the class. The level of SI attendance (SIATTEND), representing the total number of SI sessions attended by the student, was recorded by the SI leader. Because the level of SI attendance will be correlated with whether the student has withdrawn, TTLPTS and GPA are calculated after excluding the withdrawn students.
Previous research on educational production functions suggest that academic ability and prior academic performance are also intervening variables that result in differential student performance (Eskew and Faley, 1988; Doran et al., 1991; Wooten, 1998) . Following prior research, we collected information on students' prior grade point averages (PGPA), and SAT scores (SAT) from college transcripts as a means of capturing differences in academic ability and effort. 
Methodology
Two types of analyses are performed to assess the effectiveness of the SI program. First, because one measure of SI success, final course grade, is a nominal (classification) variable, a nonparametric chi-square analysis will be performed to determine whether course grade differs significantly between SI and non-SI participants. SI participation will be a dichotomous classification based on whether the student chose to participate in SI or not. Following prior literature, students will be classified in the SI group if they attended 5 or more SI sessions (Congos and Schoeps, 1993, 1997) . Results from this analysis should indicate whether there is an association between participation in the SI program and course grade. Second, analysis of covariance (ANCOVA) will be employed to assess the effectiveness of the SI program. In ANCOVA, the relationship between SI attendance and cumulative exam score (TTLPTS) is examined after blocking on the student's gender (GENDER), and the student's major (MAJOR). The blocking procedure groups students with the same gender and similar major so that performance differences that can be attributed to these factors can be eliminated, resulting in an increase in precision of the test. Additionally, a covariate (students' SAT/prior GPA) will be included in an attempt to capture students' ability and/or motivation prior to the introduction of SI. The inclusion of this pre-treatment covariate allows for increased precision in the examination of the mean cumulative exam scores of SI participants (or non-participants) after adjusting for students' prior academic ability and motivation. 4 
EMPIRICAL RESULTS
Descriptive Statistics
The sample consisted of 323 students enrolled in the Principles of Accounting course. Descriptive statistics are provided in Table 1 . Several items are of note. First, the course appears to have met the standards for a highrisk course, with students earning approximately 70% of the total points available for the quarter with an average class GPA below 2.0. Second, the magnitude of the students' SAT and PGPA variables indicate that the students do possess the ability to perform well and have performed well in other classes in the past. This further confirms the selection of this course as one that is a viable SI candidate. Third, while the percentage of the class participating in SI was large (approximately 56% of the class participated), attendance at SI sessions was low. To gauge the level of attendance, a subset of SI attendance is formed (SI_SUB) that includes only those students who attended at least one SI session. Of the 183 students who chose to attend at least one SI session, the average number of sessions attended was six out of a possible 17 sessions. 
Empirical Tests
Our initial tests focused on whether any relationship exists between SI attendance and the letter grade received. We classify all students into one of four categories: http://www.cluteinstitute.com/ 2013 The Clute Institute students attending fewer than five sessions. A four-cell contingency table is then constructed and tested using the chi-square test for independence of classification. Table 2 shows the actual and expected count for each cell. The overall significant chi-square statistic clearly supports the notion that the letter grade received is not independent of SI attendance. Examining each cell, the SI attendees appeared to earn passing grades more often than would be expected and to earn failing grades less often than expected. Further, the non-SI attendees earned fewer passing grades than expected and more failing grades than expected. In order to examine the combined effects of SI attendance and academic potential on the total points earned and course grade point average after controlling for multiple SI leaders, an ANCOVA was conducted. Results are presented in Table 3 .
Supporting the earlier results and previous research, the SI group significantly outperformed the non-SI group in terms of total points earned and grade point average. Given the effectiveness of SI, of more concern to our study is the impact of the SI leader (LEADER). The SI leader is found to be insignificantly associated with performance in the class. Therefore, it does not appear that differences in the abilities of the multiple SI leaders led to differences in academic performance. This result suggests that SI can be effective in large settings with multiple SI leaders, given that the SI leaders are appropriately trained.
With regard to the other variables in the model, it appears that gender, major, SAT, and PGPA all play important roles in academic performance. As expected, students with greater ability and motivation (as captured by SAT scores and students' PGPA) outperformed their less academically talented and motivated counterparts. In fact, ability and motivation are the primary determinants of academic performance as noted by the size of the sum of squares. Gender also appears to play an important role in performance with females outperforming their male counterparts. While much academic research in non-accounting fields tend to support male performance as being superior to female performance (e.g., Heath, 1989 ), it appears that female performance in accounting is superior to male performance. Thus, the gender effect may be highly contextual. A student's major (MAJOR) also played an important role. As expected, results indicate that business majors outperformed non-business majors while accounting majors outperformed other business majors and non-business majors. 
CONCLUSIONS AND DISCUSSION
This study examined whether participation in a SI program was associated with increased academic performance, as measured by the total points earned in the course and/or grade point average, and whether this performance was dependent on the specific SI leaders. Results indicate a significant association between SI participation and the total points received, irrespective of the SI leader. Specifically, the SI attendees appeared to earn passing grades more often than would be expected and to earn failing grades less often than expected. Further, these findings suggest that the implementation of the SI program using multiple SI leaders will not decrease the effectiveness of the SI model.
Overall, SI appears to be an effective program that increases academic performance. Additionally, the benefits of SI may extend beyond simply an increased grade in the course. SI's focus on developing learning strategies fosters the critical thinking skills that form a foundation for life-long learning. Because the student is better prepared in terms on grasping the underlying concepts and ideas, applications of these concepts to varied contexts should be more easily achieved. Additionally, the collaborative learning environment should also develop students' interpersonal and communications skills.
The above findings on the relation between SI and academic performance provide several opportunities for future research. First, while SI programs appear to increase academic performance, no evidence was provided that SI is preferable to other types of academic assistance (e.g., tutoring). Future studies may wish to compare student performance in an SI environment to these other forms of academic assistance. Second, one of the proposed benefits of SI is the development of study skills and learning strategies that serve as a basis for life-long learning. Future research may wish to assess whether SI actually improved students' higher order skills. Finally, the SI model has generally been examined in introductory courses. It may be beneficial to assess whether the documented relationship between SI and academic performance persists in higher level classes (e.g., intermediate accounting).
